The strain rate and vertical velocity fields for New Zealand are computed using Island is an order of magnitude higher than the geological rate estimated on a my time scale.
Introduction
One aspect that can be difficult to resolve is the relative role of flow in the 14 asthenosphere versus strain in the overlying lithosphere in SKS splitting [4] .
15
Shear wave splitting is manifest in two ways: the amplitude of the difference 16 in shear waves travelling through the earth (dt) with different polarisations 17 (transverse and radial components), and the azimuth of the ray paths that give 18 the largest split, which is interpreted as the direction of the mantle extension.
19
This azimuth is called the fast direction. Interpretation of mantle anisotropy 20 is complex but dt can be related to the thickness of the mantle layer that is 21 deformed and the intrinsic anisotropy of minerals that make up mantle rocks.
22
Traditionally, the interpretation of the extension (fast) direction was that it 23 was parallel or sub parallel to the direction of shear in the lithosphere or flow 24 in the asthenosphere [6] . In practice the fast direction can be influenced by a 25 range of factors including the magnitude of finite strain, the shear strain rate 26 and the amount and pressure of water [10] .
27
In New Zealand analysis of SKS splitting has stimulated interpretations in 28 terms of both asthenospheric flow and shear in the lithospheric mantle [11, 3, 12] .
29
Pn anisotropy, which samples only the top of the mantle lid, is also observed 30 and is consistent with the SKS splitting results if most of the anisotropy 31 is confined to a lid of mantle lithosphere some 150 km thick that is being 32 sheared [13, 14] . However, the consistency of SKS splitting amplitudes and 33 fast directions throughout New Zealand hints at the possibility that some of 34 the anisotropy may be created in the asthenosphere rather than all being due 35 to shearing of the mantle lid [15] . 36 Because New Zealand is a continental region surrounded by oceans the plate 37 tectonic history is well known and the total amount of offset on its major faults 38 can be estimated [16] . There is, therefore, an opportunity to calibrate total underlying assumption is that a sample of 10 y of GPS data provides strain 48 and strain rates that are also applicable to the My time scale.
49
In New Zealand, shear-wave splitting results show a consistent pattern of split-50 ting amplitudes and directions [17, 4] . In addition, a continuous GPS network 51 has been set up (GEONET) which has now given a decade of data from which 52 reliable strain rate components can be mapped on a continent-wide scale [18] .
53
In this paper, we use a new epoch of data (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) We compare the observed uplift map with the uplift computed from the combi- 
We compute the uplift rate (V up ) expected if New Zealand crust is close to the 180 isostatic equilibrium. We assume the crust is of constant thickness D and the 181 ratio (ρm−ρc) ρm = 1/6.6, where ρ m and ρ c are respectively the mantle and crustal 182 densities):
We show the distribution of V up on Figure 5 . We conclude that except in the and enhanced buoyancy of the asthenosphere [47] . . a) Theoretical vertical strain rate computed from the principal strain rate components (ε 1 andε 2 ) assuming the material is incompressible. b) Expected rate of the base of the crust V . When V is negative the crust is thickened. c) Expected uplift deduced of the theoretical strain rate map. The peak-to-peak amplitude of the ground motion does not exceed 2 mm/yr. We detail in the text the assumptions to reach this result. 11 . Distribution of the values of α for areas south (south island) and north (north island) of the latitude S41. We find that the distribution for South Island shows two peaks that we can associate with the zones 2 and 3 described using the difference the SKS fast axis and GPS compression directions. Table 2 GEONET network vertical rates in the ITRF2000 and with respect to the site CAST
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